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On the evening of September 25a large mes@onvective complex (MCC) of thunderstorms formed over
central Sonora, Mexico and moved westward over the Gulf of California. The remoattre fromthese
storms vaspushed north along the Gulf and into Arizona. By the morning of tHe ¢ atmosphere in
central AZ was primed for storm development. The approachingpl@ssure system noted on Figure 1
nearthe CA/NV border provided the instability needed to lift the moistaaid develop a wide line of
eastwardmovingstorms. Rain bgan at around 10:00 am in western Maricopa County and ceased around
7:00 pm in the east county, with any particular point only receiving rain for 3 to 4 hduestwide

damage wagvidentfrom power poles snapping and falling over to downed trees anderoosdamaged
roofs. One of many high wind reports, Sky Harbor reporae€s¥ mph wind gust (58 kts) which led to
substantial damage to a few terminals as well as imipgaiver 40 flights which had to be diverteth the
wake of ths storm several scattered thunderstorms developed that dropped moderate rainfall in a few
northern areas through 6:00 am on the®8Hurricane Rachel did not play a direct role in the AZ storms,
but may have enhanced the development of the MG&t fed noisture into central Arizona



PRECIPITATION

Summary Statistics:

Total FCDMC Automated Rain Gages Installed: 313
Number of Rain Gages which failed to operate during the storm: 2
Overall Percent Operational Automated Rain Gages for the Storm: 99.4%

For 6:00 am on September 27" through 6:00 am on September 28", 2014:
Number of FCDMC ALERT gages recording more than:

2.50 inches of precipitation
2.00 inches
1.50 inches
1.00 inch
0.50 inch
0.10 inch

lData: Archived Rainfall Data 09/28/2014 - 06:00:00 1d
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Rainfall amounts measured BCDMC ALERT gage®! hours ending 09/28/2014 at 6:00 AM MST
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is map d by the Flood Warning
Branch, Flood Control District of

Maricopa County, Phoenix AZ,

from automated rain gage data.

The user assumes all isk related to use

of this map. FCDMC provides this map
“asis," and disclaims any and all warranties,
whether express or implied, including
(without limitation) any implied waranties

of merchantabilty or fitness for a particular
purpose. In no event will FCDMC, of any of
its employees, be liable to the user o any
third party for any direct, indirect,
consequential, special o exemplary damages
or lost profit resulting from any use or misuse
of this map or the data contained therzon.
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24-hour Rainfall Amounts Ending Sep. 28, 2014 at 6:00 AM MST Crested 100872014 SOV

d

Figure3 above was created with ESRI ARCMap® usiig24izNJ NI} Ay ¥l £t G201 t&a FNBY C/5a/ !]
Y SA I K0 2 NE spaiflljirkeBodlatelamhounts between the gages.

Q3 [Gauge Adj Rad Valid: 09/28/2014 13:00:00 UTC
24 [hr aﬂ\c:t:gulmulatil:lnl ] FIGURE4 %
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Precipitation [in]

10 15 30 40 50 &

Figure 4above is a map of estimated rainfall totals adjusted using rainfall data ingested from the FCD ALERT rain stations. It was
LINE RdzOSR o6& GKS blaA2yltt 2SI iKSNI { SNBA OS it thele Were2nyrefos { S @S N.
areas that received more thanif3iches of rain that was not captured by the gagBsth maps above show estimated-Béur

totals ending on Sep. 27at 6:00 AM MST.
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Return Periods (years) by Duration TABLEI
Storm of September 27, 2014
Map# GagelD Elev.(ft) 15min 30min 1hr 2hrs 3hrs bhrs 12hrs 24hrs

1 6650 2,115 18 8 a 10 54 52 26 8
2 6630 1,750 5 2 3 8 37 39 23 8
3 6635 1,590 4 3 4 9 43 50 34 10
a 4560 1,580 4 4 9 18 53 432 28
5 5925 4,510 2 2 2 2 3 a 2 2
& 6570 1,340 4 6 4 35 432 30 10
7 4530 1,220 5 3 10 33 30 27 10
8 5875 4,930 2 2 2 a 5 3 2 2
9 6610 1,410 4 11 11 28 54 30 21
10 6605 1,245 4 2 4 13 37 29 12 9

Match the plotson the following pagewith the numbered locations on FiguBesabove. All plots are-1
hourintervals, and scales afaearly)identical for ease of comparisori.he gages with the top 10 2#bur
amounts were selected for analysis.



Tablell below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Table at the latitude/longitude

of the Usery Park Weather Statioain gage§650). This gage ia the Lower Verde Rivevatershed. The

red row lists the recorded rainfall values fror&/@7/2014. The blue row is the interpolated return period
YAy dzi Sa&
gage, we can surmise that tl¥ehour duration rainfall scaled to a return period of slightly more than 50

Ay

years.
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TABLEII - Precipitation Frequency Estimates (in)
for Usery Park WS # 6650; Elev. 2,115 ft.

AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr
2 0.46 | 0.62 | 0.77 | 0.86 1 0.91 | 1.10 | 1.30 | 1.59
5 0.68 | 091 (1.13 |1.23 128 151 | 1.77 | 2.20
10 0.82 | 1.10 | 1.37 |1.47 | 155 | 1.80 | 2.08 | 2.63
25 101 136 |1.68 [1.81 190 |2.18 | 250 | 3.19
50 1.15 | 155 | 1.92 |2.06 2.17 |2.46 | 2.81 | 3.63
100 130 |1.75 | 2.16 | 2.33 246 |2.77 | 3.13 | 4.10
200 144 194 | 240 | 257 | 276 |3.07 | 3.45 | 457
500 1.63 | 220 | 2.72 | 293 | 3.16 | 3.48 | 3.88 | 5.22
1000 1.78 | 2.39 | 296 | 3.19 | 349 | 3.80 | 4.20 |5.73
Rain (in) 0.94 | 1.02 |1.02 | 146 | 2.20 | 248 | 252 | 252
AEP (years) 18 8 4 10 54 52 26 8
FIGURE6a
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/6650.pdf

Tablelll below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Table at the latitude/longitude

of the McDowell Rd. @ Hawes Rdin gage§630). This gage ia the Lower Verde Rivewatershed. The
red row lists the recorded rainfall values fror&/@7/2014. The blue row is the interpolated return period

in years for each duration from 15 minutesHon
gage, we can surmise that tiéehour duration rainfall scaled to a return period of slighdgs tharm0

years.
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TABLEIII - Precipitation Frequency Estimates (in)
for McDowell Rd. @ Hawes Rd. # 6630; Elev. 1,750 ft.

9t A a

2,

G! yydz ¢

08:00

AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr
2 0.44 | 059 |0.72 | 0.82 0.87 | 1.04 | 1.20 | 1.49
5 0.64 | 086 |1.06 |1.17 | 1.22 | 1.44 1.64 | 2.05
10 0.77 1 1.04 | 129 |142 | 1.48 |1.71 |1.93 | 2.45
25 096 | 1.29 | 159 |1.74 |1.82 | 2.07 | 2.32 | 2.98
50 1.09 | 147 | 1.82 [1.98 2.08 |2.34 | 2.61 | 3.39
100 124 | 1.67 | 2.06 | 224 236 |2.64 | 291 |3.82
200 1.38 | 186 | 2.30 | 249 | 265 | 293 | 3.21 | 4.26
500 157 | 211 261 | 283 |3.05 | 3.33 | 3.61 | 4.87
1000 1.71 | 2.30 | 2.85 | 3.09 | 337 | 364 391 | 534
Rain (in) r 0.63 | 0.63 |0.91 |1.34 |1.97 |2.24 |2.28 |2.32
AEP (years) 5 2 3 8 37 39 23 8
FIGUREGD
10:00 lQ:UU 14:UU 16:00 18:00 20:00 22:00 UO:UU 02:00 04:00
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65630 McDowell Rd. @ Hawes Rd. Precipitation Gage Period Rainfall/l hour
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/6630.pdf

TablelV below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Tadl¢he latitude/longitude
of the Spookhill FRS @ McKellips Rdh gage§635. This gage ia the Lower Verde Rivewatershed.
The red row lists the recorded rainfall valuesnfr@9/27/2014. The blue row is the interpolated return

LISNRA 2R AY
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For this gage, we can surmise that #xaour duration rainfall scaled to a return period s years.
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TABLE V - Precipitation Frequency Estimates (in)
for Spookhill FRS @McKellips Rd. # 6635; Elev. 1,590 ft.

©

Y Ay dzi

AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr

2 0.42 | 057 |0.70 |0.79 0.84 1.00 114 141

5 0.62 | 0.83 |1.03 |1.14 1119 138 156 | 1.96

10 0.75 |1.01 |1.25 |1.38 ' 1.44 | 1.65 1.84 234

25 0.93 | 1.25 | 155 |1.69 |1.77 | 2.00 | 2.20 | 2.84

50 1.07 | 143 | 1.78 | 1.93 2.03 |2.27 | 2.48 | 3.23

100 121 162 201 | 219 | 231 | 255 | 277 | 3.64

200 135 | 181 224 | 243 | 259 | 2.84 | 3.05 | 4.06
500 153 | 2.07 | 256 | 277 | 298 | 3.23 | 3.43 | 4.64
1000 1.68 | 2.26 | 2.79 | 3.02 | 3.29 | 354 | 3.73 | 5.09
Rain (in) 0.59 | 0.67 |0.98 |1.34 | 197 | 2.28 | 232 | 232
AEP (years) 4 3 4 9 43 50 34 10

FIGUREGC
08:00 10:00 12:00 14:00 1&:00 18:00 20:00 22:00 Q0: 00 02:00 04:00

09/27/2014 06:00:00 to 09/28/2014 06:00:00

I 55635 Spookhill FRS @ McKellips Rd. Precipitation Gage Period Rainfall/l hour
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/6635.pdf

TableV below is theNOAA Atlas 1®oint Precipitation Frequency Estimate Table at the latitude/longitude

of the Spookhill FRf&in gage4560. This gage ia the LowerVerdeRiverwatershed. The red row lists
the recorded rainfall values from®027/2014. The blue row is the interpolated return period in years for
SIOK RdzNI} GA2Y FNRBY wmp

YAYydziSa G2 wun

K2 dzNR ¢

surmise that the3-hour duration rainfall scaled to a return period of slightipre than 50 years.
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TABLEYV - Precipitation Frequency Estimates (in)
for Spookhill FRS # 4560; Elev. 1,580 ft.

AEP ‘ H 15 | 30 | 60 120 | 3 ‘6 ‘12 ‘24
(1-in-Y) min | min | min | min hr hr hr hr
2 042 [057 070 [0.79 [0.84 | 1.00 | 1.14 | 1.41
5 062 083 103 |1.14 [1.19 | 139 |1.56 | 1.96
.10 075 [1.01 125 |1.38 |1.44 165|184 |2.34
.25 /093 |1.25 155 |1.69 |1.77 200 | 220 | 2.85
. 50 | | 1.06 143 | 177 |1.93 |2.08 227 | 248 |3.23
. 100 | '[1.20 [1.62 |2.01 [2.18 [2.81 | 256 |2.76 | 3.65
. 200 | [ 1.34 [ 1.81 | 224 [2.43 [ 259 | 2.87 |3.05 | 4.07
. 500 | [ 153 [2.06 | 255 [2.76 | 2.98 | 3.23 | 3.43 | 4.65
| 1000 | [ 167 [2.25 [ 279 [3.02 [3.29 | 354 [3.72 [5.10
| Rain | (in) (|055 10.75 | 1.22 | 1.57 | 2.05 [ 2.20 | 2.24 | 2.24
| AEP [ (years) || 4 | 4 | 9 | 18 |53 |42 | 28 | 8

FIGUREGd
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/4560.pdf

TableVI below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Table at the latitude/longitude

of the Iron Dikerain gage $925. This gage ia the Lower Verde Rivevatershed. The red row lists the

recorded rainfall values from3027/2014. The blue row is the interpolated return period in years for each
duration from 15 minutesto2 K 2 dzNA &
surmise that thes-hour duration rainfall scaled to a return period 4fears. Although the recorded

rainfall amounts at this gage are similar to the others, its return periodse $oaler because it is at a much

higher eleveation.
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TABLE M - Precipitation Frequency Estimates (in)

for Iron Dike # 5925; Elev. 4,510 ft.

5

N v A A~

9EOSSRIYO

FIGUREGe

AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr
2 0.62 |0.83 |1.03 |1.17 1.26 155 1.92 | 2.46
5 090 |1.21 |150 |1.66 1.76 2.11 2.58 | 3.48
10 1.09 | 146 | 181 201 | 211 | 250 |3.04 |4.23
25 134 | 180 223 | 246 | 259 |3.01 | 3.62 |5.26
50 152 | 2.05 254 |281 | 296 | 341 | 4.07 |6.10
100 172 | 232 | 287 | 317 |3.35 | 3.83 | 453 | 7.02
200 191 | 258 | 3.19 | 354 |3.76 | 4.25 | 499 |8.00
500 2.18 | 293 | 3.63 | 4.03 432 4.82 | 559 |9.39
1000 239 | 3.22 | 3.98 443 478 | 5.26 | 6.05 | 10.6
Rain (in) [ 0.39 | 043 |0.63 |1.18 |1.42 | 1.89 | 2.01 | 2.20
AEP (years) <2 <2 <2 2 3 4 2 <2
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/5925.pdf

TableVIl below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Table at the latitude/longitude

of the EMF @ Broadway Ricin gage §570). This gage is the Upper East Maricopa Floodway

watershed. The red row lists the recorded rainfall values fr@M2©2014. The blue row is the
AYOGSNLIRZEIFGSR NBOdzNY LISNA2R Ay @SFENHR F2N S OK Rdz
Exceel y OS t NPol oAt AGRE D C 2 NJeiddanidaratighlrathfalEscaiedto dretyfn & dzN
period of slightlymore than40 years.

TABLE MI - Precipitation Frequency Estimates (in)
for EMF @ Broadway Rd.# 6570; Elev. 1,340 ft.

AEP H 15 | 30 | 60 |120 | 3 ‘ 6 ‘ 12 ‘ 24
(1-in-Y) min | min | min | min hr hr hr hr
2 | 041 055 068 |0.77 [0.82 097 |1.08 | 1.31
5 | 060 |0.81 | 1.00 112 |1.16 (1.34 |1.48 [1.83
10 073 [0.98 | 122 |1.85 [1.40 160 | 1.75 |2.19
25 | 091 [122 [151 |1.66 |1.78 194 |2.10 |267

| |
| |
| |
| |
- [ 1.04 [1.40 173 | 1.90 | 1.98 | 220 | 2.36 | 3.03
. 100 |
| |
| |
| |
| |
| |

/118 | 1.59 | 1.96 |2.15 | 225 | 2.48 | 2.63 | 3.42
200 132 [1.77 [ 2.19 | 2.39 [ 253 | 2.76 | 2.90 |3.82
500 '|1.50 [2.02 | 250 |2.72 [2.92 |3.14 | 3.27 | 4.36
1000 L| 1.64 | 2.21 | 2.74 | 2.98 | 3.23 | 3.45 356 | 4.78
Rain (in) |[[055 059 [091 [1.26 [1.85 [2.13 217 [2.20
AEP | (vears) || 4 | 6 | 4 | 8 |3 |42 |30 | 10
10
03 FIGURE®Gf
oe
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09/27/2014 06:00:00 to 09282014 06:00:00

05570 EMF @ Broadway Rd. Precipitation Gage Period Rainfallfll hour
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/6570.pdf

TableVIll below is theNOAA Atlas 1Roint Precipitation Frequency Estimate Table at the

latitude/longitude of theKleinman Parkain gage4530. This gage ia the Lower East Maricopa Floodway
watershed. The red row lists the recorded rainfall values fr@M2©2014. The blue row is the

interpol- G SR NBGdzZNY LISNA2R Ay @SIFNB F2NJ SFOK RdzNF GA 2\
O9EOSSRIYyOS t NRPOol oAt AGEE D G-AoNd durdtidn #ainfall séaedto aar&urnO | Y
period of slightlyessthan 50 years.

TABLE VII - Precipitation Frequency Estimates (in)
for Kleinman Park # 4530; Elev. 1,220 ft.

AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr
2 0.41 | 0.55 0.68 |0.78 | 0.83 | 0.98 |1.10 | 1.29
5 0.60 1080 099 |1.13 |1.19 |[1.36 |151 |1.81
10 0.73 | 098 | 122 | 136 |1.43 |1.63 |1.79 |2.17
25 0.90 [1.22 | 150 |1.68 |1.76 | 1.97 |2.14 | 2.64
50 103 | 139 |1.72 |191 2.03 |224 | 241 |3.01
100 117 | 158 | 195 | 217 | 230 | 253 | 270 | 3.40
200 131 |1.76 | 2.18 | 241 258 |2.81 | 297 | 3.80
500 149 |2.01 | 249 |274 297 |3.20 | 3.35 4.34
1000 163 | 2.20 | 2.72 | 3.00 | 3.29 | 3.50 | 3.64 | 4.77
Rain (in) r 0.59 |0.67 | 122 |1.77 | 201 | 204 | 217 | 2.17

AEP (years) 5 3 10 33 48 30 27 10
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/4530.pdf

TablelXbelow is theNOAAAtlas 14Point Precipitation Frequency Estimate Table at the latitude/longitude

of the Sycamore Creek West Faain gage §875. This gage ia the Lower Verde Rivevatershed. The

red row lists the recorded rainfall values fror&/@7/2014. The blue row is the interpolated return period
@8SIFNBR F2NJ SIOK RdzNY GA2Y FNRBY wmMp

Ay

gage, we can surmise that tl@ehour duration rainfall scaled to a return period Bfyears. Although the
recorded rainfall amounts at this gage are similar to the others, its return periods scale lower because it is

at a much higher eleveation.
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TABLEIX - Precipitation Frequency Estima tes (in)

for Sycamore Creek West Fork # 5875; Elev. 4,930 ft.

YAy dzi §&

8/

Qg:00

AEP 15 30 60 | 120 3 6 12 24

(1-in-Y) min | min | min | min hr hr hr hr
2 0.61 |0.82 |1.02 |1.16 | 125 154 191 248
5 0.90 |1.20 |1.48 |1.65 |1.74 | 2.09 | 2.57 | 3.51
10 1.08 | 1.45 | 1.80 | 2.00 2.10 | 2.48 | 3.02 | 4.27
25 133 |1.79 | 221 | 245 | 257 | 2.99 | 3.60 | 5.32
50 151 |2.04 | 252 | 2.80 294 |3.38 | 4.04 | 6.17
100 171 1 231 285 317 | 3.33 | 381 |451 |7.12
200 191 | 257 |3.18 | 353 | 3.74 | 423 | 496 |8.11
500 2.17 | 293 | 3.62 1 4.04 431 4.79 | 556 | 9.54
1000 239 | 322 1 3.98 444 | 477 | 5.24 | 6.02 | 10.7
Rain (in) r 0.47 | 0.67 |094 | 154 |1.77 | 1.85 193 | 2.17
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/5875.pdf

TableXbelow is theNOAA Atlas 1Roint Precifiation Frequency Estimate Table at the latitude/longitude

of the Queen Creek Rdain gage§610. This gage ia the Upper East Maricopa Floodwagtershed.

The red row lists theecorded rainfall values from927/2014. The blue row is the interpolated return
LISNA2R AYy @SIENE FT2N SIFOK RdzNF GA2Y FNBY wmMp YAydz ¢
For this gage, we can surmise that #aour duration rainfall sdad to a return period of slightlgnore

than 50 years.
O
TABLE X- Precipitation Frequency Estimates (in)
for Queen Creek Rd. #6610; Elev. 1,410 ft.
AEP 15 30 60 | 120 3 6 12 24
(1-in-Y) min | min | min | min hr hr hr hr
2 0.43 | 058 | 0.72 |0.81 | 0.86 | 1.03 | 1.16 | 1.41
5 0.63 1085 | 1.05 |1.17 |1.22 | 142 | 158 |1.95
10 0.76 | 1.03 | 1.27 | 141 |1.47 |1.69 |1.87 |2.32
25 094 | 1.26 157 |1.73 | 1.80 | 2.04 | 2.24 | 2.82
50 1.07 | 145 | 1.79 |197 206 |231 252 |3.21
100 121 163 202 222 | 234 | 260 | 281 |3.62
200 135 |1.82 | 225 | 247 262 |2.89 | 3.09 | 4.03
500 153 | 2.07 | 256 | 2.80 3.01 |3.28 | 3.48 | 4.60
1000 167 | 225 | 279 | 3.06 3.33 |3.58 |3.77 | 5.05
Rain (in) r 055 |1.06 |1.30 |1.77 |2.09 | 213 | 217 | 2.17
AEP (years) 4 11 11 28 54 30 21 8
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http://hdsc.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://alert.fcd.maricopa.gov/alert/Rain/Master/6610.pdf

























